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,QWURGXFWLRQ
:LWKWKHJURZLQJFDSDELOLW\H[SHUWLVHDQGLQWHQWRIDGYDQFHGF\EHUDGYHUVDULHVLWLVQRORQJHUUHDOLVWLFWRDVVXPH
WKDW RQH FDQ VXFFHVVIXOO\ NHHS DOO DGYHUVDULHV RXW RI D V\VWHP LQIUDVWUXFWXUH7KHUHIRUH DUFKLWHFWXUH DQG V\VWHPV
HQJLQHHULQJPXVWEHEDVHGRQWKHDVVXPSWLRQWKDWV\VWHPVRUFRPSRQHQWVKDYHEHHQRUFDQEHFRPSURPLVHGDQGWKDW





















RU WREH DUFKLWHFWXUH WKH DVVHVVPHQWPD\ ORRN DW WKH IXOO VHW RI F\EHU UHVLOLHQF\ WHFKQLTXHV DQG DW HQVXULQJ WKDW
SRVVLEOHVROXWLRQVLQWKHPLGDQGORQJWHUPFDQEHLQWHJUDWHGLQWRWKHDUFKLWHFWXUH
'HWHUPLQHWKH6FRSHDQG3ODQIRUWKH$VVHVVPHQW
3ODQQLQJ DQ DVVHVVPHQW LQYROYHV GHWHUPLQLQJ WKH SXUSRVH DQG VFRSH RI DQ DVVHVVPHQW DQG LGHQWLI\LQJ NH\
VWDNHKROGHUVDQGVRXUFHVRILQIRUPDWLRQ
7KHSXUSRVHRIDQDVVHVVPHQWLVGHILQHGE\WKHTXHVWLRQVLWLVLQWHQGHGWRDQVZHUDQGWKHGHFLVLRQVLWLVLQWHQGHGWR
VXSSRUW 7KHVH VKRXOG LQLWLDOO\ EH H[SUHVVHG LQ VWDNHKROGHU WHUPV UDWKHU WKDQ UHVLOLHQF\ WHUPV WKH\ FDQ WKHQ EH





DGHVFULSWLRQRI WKHPLVVLRQVDQGRUEXVLQHVVSURFHVVHVZKHQDSSURSULDWHDQG WKHF\EHU UHVLOLHQF\REMHFWLYHVDQG
WHFKQLTXHV WR EH FRQVLGHUHG 7KH VFRSH LV DOVR GHWHUPLQHG LQ SDUW E\ WKH DUFKLWHFWXUDO OD\HUV LQFOXGHG LQ WKH
DUFKLWHFWXUH)LQDOO\ WKHVFRSHGHSHQGVRQZKHWKHU WKHDUFKLWHFWXUH LVDVLVRU WREH)RUDQDVLVDUFKLWHFWXUH WKH
VFRSH PD\ EH OLPLWHG WR QHDUWHUP LPSURYHPHQWV HPSKDVL]LQJ HIIHFWLYH XVH RI H[LVWLQJ VHFXULW\ FDSDELOLWLHV WR
DQWLFLSDWHZLWKVWDQGDQGUHFRYHUIURPDWWDFNV)RUDWREHDUFKLWHFWXUHWKHVFRSHFDQLQFOXGHZD\VWKHDUFKLWHFWXUH
FDQEHGHILQHGWRHYROYHRYHUWLPHWROHYHUDJHWHFKQLTXHVWKDWDUHFXUUHQWO\EHLQJUHVHDUFKHGRUSURWRW\SHG








































































'RFXPHQWLQJ WKH UDWLRQDOH IRU WKHDVVLJQPHQWRI DYDOXH LV D FUXFLDOSDUWRI WKHDVVHVVPHQW7KH UDWLRQDOHFDQ
LGHQWLI\ LQKHUHQW DUFKLWHFWXUDO YXOQHUDELOLWLHV WR DWWDFNV E\ DGYDQFHG DGYHUVDULHV JDSV LQ WHFKQRORJLHV 623V RU
&&R$V DQGRU SROLF\ RU JRYHUQDQFH LVVXHV 7KH UDWLRQDOH WKHUHIRUH SURYLGHV WKH IRXQGDWLRQ IRU GHYHORSLQJ
UHFRPPHQGDWLRQV















)RUHDFKRI WKHUHVLOLHQF\WHFKQLTXHV WKHGLIIHUHQFHVEHWZHHQWKHVHOHYHOVDUHGHVFULEHGLQ WHUPVRIWHFKQLTXH
VSHFLILFIDFWRUV7KHVHGLIIHUHQWLDWLQJIDFWRUVDUHLGHQWLILHGDVLQ7DEOH
 
















































































































GRFXPHQWV DUH WKH\ VWLOO IRFXV RQ VRPHWKLQJ WKDW LV QRW \HW UHDO ,Q FRQWUDVW ³DVLV´ DUFKLWHFWXUHV DUH UHDOL]HG LQ
RSHUDWLRQDOHQYLURQPHQWVDQGFDQEHDVVHVVHGZLWKUHJDUGVWRWKHFRPPLWPHQWWRXVLQJDUHVLOLHQF\WHFKQLTXHWKH


















































VHUYH DV D VWDUWLQJ SRLQW :KHQ GLIIHUHQWLDWLQJ IDFWRUV IRU UHVLOLHQF\ WHFKQLTXHV DUH DVVHVVHG PRUH VSHFLILF
UHFRPPHQGDWLRQVFDQEHGHYHORSHG
 
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XVHV RI YLUWXDOL]DWLRQ DUH LQWHQGHG WR LPSURYH SHUIRUPDQFH DQG KDYH OLWWOH RU QR UHOHYDQFH WR UHVLOLHQF\ DJDLQVW
DGYDQFHGF\EHUWKUHDWV
:KLOH WKH WUHQG WRZDUGXVLQJGDWDFHQWHUV WRKRVWPLVVLRQEXVLQHVVDSSOLFDWLRQV LV ODUJHO\GULYHQE\FRVWGDWD








ZLWKLQ WKH FRQVWUDLQWV RI WKH SROLWLFDO RSHUDWLRQDO HFRQRPLF DQG WHFKQLFDO IDFWRUV WKDW DSSO\ 7KH DUFKLWHFWXUDO
UHVLOLHQF\DVVHVVPHQWSURFHVVVXPPDUL]HGLQWKLVZKLWHSDSHUDQGGHVFULEHGLQPRUHGHWDLOLQUHIHUHQFHLVGHVLJQHG
WREHDGDSWDEOHVRWKDWRQO\WKHPRVWUHOHYDQWDVSHFWVRIF\EHUUHVLOLHQF\DUHFRQVLGHUHG7KHSURFHVV±OLNHWKH&\EHU
5HVLOLHQF\ (QJLQHHULQJ )UDPHZRUN ± LV DOVR GHVLJQHG WR EH H[WHQVLEOH WR DFFRPPRGDWH QHZ F\EHU UHVLOLHQF\
WHFKQRORJLHVDQGSULQFLSOHVDVWKH\DUHGHYHORSHGDQGSURYHQ
$SSHQGL[$&\EHU5HVLOLHQF\(QJLQHHULQJ)UDPHZRUN
7KLV DSSHQGL[ SURYLGHV EDFNJURXQG RQ WKH &\EHU 5HVLOLHQF\ (QJLQHHULQJ )UDPHZRUN ZKLFK FDQ EH XVHG WR
VWUXFWXUHDQDO\VLVGXULQJDQDVVHVVPHQW7KHIUDPHZRUNZDVGHULYHGIURPIUDPHZRUNVDQGRQWRORJLHVLQDYDULHW\RI
UHODWHGHQJLQHHULQJGLVFLSOLQHVLQFOXGLQJUHVLOLHQFHHQJLQHHULQJV\VWHPUHVLOLHQFHLQFULWLFDOLQIUDVWUXFWXUHVHFWRUV
QHWZRUN UHVLOLHQFH  VXUYLYDELOLW\  GHSHQGDELOLW\  DQGF\EHUVHFXULW\ 7KH IUDPHZRUNRUJDQL]HV WKHF\EHU
UHVLOLHQF\GRPDLQLQWRDVHWRIJRDOVREMHFWLYHVDQGWHFKQLTXHV*RDOVDUHKLJKOHYHOVWDWHPHQWVRILQWHQGHGRXWFRPHV
2EMHFWLYHVDUHPRUHVSHFLILFVWDWHPHQWVRILQWHQGHGRXWFRPHVH[SUHVVHGVRDVWRIDFLOLWDWHDVVHVVPHQW
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